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Wildland fires are part of the United State’s history and culture. The human 
dimension of State wildland fire management, - the relationship of people and wildland 
fire in America- is an important and driving force in how federal and state agencies 
respond to wildland fire, now and in the future. In many ways, the critical element for the 
management of wildland fire is the management of people, communities, and 
organizations.  
Explosive growth in the wildland-urban interface puts entire communities, their 
associated infrastructure and the socioeconomic fabric that holds communities together at 
a high risk from wildland fire. Year after year fires are getting worst. The risk now is 
even bigger since more people live in the wildland-urban interface. The 2000 fire season 
highlighted the vulnerabilities of these wildland-urban interface communities, including 
industries, businesses, occupational groups, families, and individual citizens.  
This research attempts to determine the influences on state-level policies for 
wildfire risk reduction in the wildland-urban interface. All fifty States were selected to be 
studied in terms of their policies on wildfire risk reduction. Data was collected from the 
States in a survey form, and then analyzed to determine what factors may influence the 
states’ wildfire risk reduction polices. This research is an important first step in 
understanding the choices, approaches and specific activities undertaken by state 




CHAPTER 1. INTRODUCTION 
Wildland fires are part of the United State’s history and culture. They have been 
burned into the landscape, the management of federal lands, the politics of natural 
resources, and the lives of firefighters, local communities, and citizens. The human 
dimension of State wildland fire management, - the relationship of people and wildland 
fire in America- is an important and driving force in how federal and state agencies 
respond to wildland fire, now and in the future. In many ways, the critical element for the 
management of wildland fire is the management of people, communities, and 
organizations. From the fire prevention behaviors of local residents, to the safety of fire 
crews, to the economic impacts and ecological benefits of wildland fires, fire 
management has social, economic, and cultural consequences.  
The Wildland – Urban Interface (WUI) describes locations where humans and 
their development meet or intermix with wildland fuels. As a Forrest Service employee 
once observed, “I have been fighting fires for 37 years, and I see a definite trend. It used 
to be we’d never see a house or structure when we were on a fire, but these days it’s rare 
that you have a fire when you are not trying to save buildings and people”.  
Many western counties offer only limited or non-existent zoning or land use ordinances 
so that people often build anywhere on their properties with no requirements for setbacks 
from trees or brush clearances. Resources committed to saving houses and buildings were 
often diverted from containing the fires. This tactical diversion often resulted in bigger 
fires that yielded more destruction.  
While the wildland-urban interface issue was debated throughout the 2000 fire 
season, examples of the impacts the fires had on our urban interface communities and fire 
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organizations were evident from the year’s extraordinary events. Explosive growth in the 
wildland-urban interface puts entire communities, their associated infrastructure and the 
socioeconomic fabric that holds communities together at a high risk from wildland fire. 
The 2000 fire season highlighted the vulnerabilities of these wildland-urban interface 
communities, including industries, businesses, occupational groups, families, and 
individual citizens.  
Examining the states presence in wildfire risk reduction policies is important 
because of: 
• The need for prefire planning is on everybody’s mind since more people are living in 
the wildland-urban interface areas. A state-level policy presence is needed on a 
prefire planning because by definition, prefire planning requires a lower level of 
government power (counties and local areas). 
• Year after year fires are getting worst. The risk now is even bigger since more people 
live in the wildland-urban interface. States are now faced with the challenge to craft a 
risk mitigation policy that would address the needs of their citizens. States are not 
clones of the Federal Government. There is a rich literature that clearly shows that 
state policy responses are influenced by the mix of contextual factors present in state. 
• The National Fire Plan is a long-term investment that will help protect communities 
and natural resources, and most importantly, the lives of firefighters and the public 
(www.fireplan.gov). It is a long term commitment based on cooperation and 
communication among federal agencies, states, local governments, tribes and 
interested publics. An aspect of the National Fire Plan is that it mandates prefire 
planning in counties and local areas, making the role of the States more important. 
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• There has never been an examination of how States react on policy issues regarding 
wildfire risk reduction.  
The purpose of this research is to give an answer to the following research questions: 
• What is the level of development of state-level policy for wildfire risk reduction; 
• Which states have the most advanced or well-developed policies for wildfire risk 
reduction; 
• What factors may influence a state to develop and implement a state level policy for 
wildfire protection; 
• Is a strong state policy a pre-condition for implementing specific program activities 
and strategies for risk mitigation? 
Following the Introduction chapter, there will be five more chapters:  
• Chapter 2: is the literature review. It will address the nature of the problem and 
examine any past work that relates to this research topic. 
• Chapter 3: this chapter includes the methods of gathering the data, the actual survey, 
the survey responses, a list of the dependent and independent variables, and the 
coding of the variables into the SPSS statistical software. 
• Chapter 4: this chapter is the analysis of the variables. It includes cross tabulation 
tables and the Spearman’s Rho correlation and Pierson’s R correlation analysis. 
• Chapter 5: this chapter presents the findings of the research. Here the results of the 
analyses will be used to answer the research questions and the implications of the 
findings will be discussed.  
• Chapter 6: this chapter presents my conclusions from the research. 
• Chapter 7: Recommendations 
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CHAPTER 2. LITERATURE REVIEW 
2.1 Introduction 
Research on the human dimensions of federal wildland fire management has a 
long history (Pyne 1999). Many studies have been conducted by psychologists, 
geographers, sociologists, anthropologists, economists, political scientists, and others. 
The existing literature that specifically addresses topics related to federal fire 
management is substantial. Theory, methods, and experimental and case study findings 
are found in peer-reviewed journals, books, government reports, conference proceedings, 
and graduate student theses. Useful literature reviews and annotated bibliographies of 
social science research are available on specific topics, including prescribed burning 
(Hessel 2000; Kumagai and Daniels 2000), wildland – urban interface (Hirsch et al. 
1996) and environmental effects of post-fire logging (McIver and Starr 2000). The 
literature covers many topics, including causes of wildland fires, public attitudes toward 
prescribed fire, homeowner protection on wildland –urban interfaces, firefighter safety, 
economic and social effects of wildland fires, and fire-related decision-making.  
The goal of this chapter is to summarize what is known, what is unknown, and 
what can assist managers concerned with fire management. The chapter also highlights 
prior research findings which are ambiguous, contradictory, or unclear. Key topics related 
to the factors that cause wildland fire, the management of wildland fire, and the effects of 
wildland fire are discussed in the following sections. Much of the literature addresses 
topics related to prescribed fire and/or wildland-urban interfaces. In addition, the 
potential contributions of the general literature on hazards and hazard management to an 
understanding of wildland fire are highlighted.  
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2.2 Causes of Wildland Fire 
Wildland fires are caused by many factors. Triggering events, such as lightning 
and human actions, ignite wildland fires. However, the dynamics of wildland fires are 
influenced by much more than the type of event that causes ignition.  
A variety of causes ignite fires (Bunton 1999; UN Food and Agricultural 
Organization 1999; Whitson 1983). There are natural causes, such as lightning (Greenlee 
and Gaudinski 1989). Human causes include carelessness, arson, and slash burning 
(Ffolliott 1988; Mees 1990). The distribution and frequency of ignitions can vary widely, 
depending mainly on the location and use of the area. For example, in some wildland-
urban interface areas, the carelessness of residents is a more frequent cause of ignition 
than visitor carelessness (as reported in Winter and Fried 2000). In the Intermountain 
West area, such as Colorado, lightning is the dominant cause of ignition. Information 
about such causes can be found in many databases maintained by federal and state 
agencies (Bunton 1999; Whitson 1983) 
2.3 Taxonomies of Wildland Fires 
While such classifications of causes can be useful, they do not highlight the 
important functions of wildland fire for resource management. The causes are primarily 
based on a characterization of wildland fire as undesirable or unplanned. However, 
wildland fires can be set by fire managers to reduce fuel loads and manage wildlife and 
vegetation. Naturally occurring fires (e.g., from lightning) may be allowed to burn to 
achieve the same goals. Commercial interests and residents in forested areas may use fire 
as a tool to manage brush and slash. 
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Wildfires are categorized as follows: wildland fire that is used as a management 
tool to obtain positive resource and ecological benefits, including management-ignited 
prescribed burns and naturally-ignited wildland fires. A second category includes 
wildland fires that are hazards. Wildland fires are hazards when they are threats to life, 
property, and cultural resources (Burton et al. 1978; Hohenemser et al. 1985). For 
example, fires in a forest are only hazards when they threaten timber resources, people’s 
homes, and the safety of nearby residents and firefighters. Wildland fires are 
technological hazards when ignited by lightning. Wildland fires are technological hazards 
when they are caused by technological systems such as commercial logging operations, 
backyard burning of debris, and escaped manager-ignited prescribed burns. Wildland 
fires are social hazards when ignited by carelessness or malicious intent (e.g., arson). 
2.4 Factors Contributing to Wildland Fire Ignition and Dynamics 
Research on hazard management suggests that it is most useful to focus on the 
interacting factors that trigger a hazard event (e.g., ignite a fire), rather than focusing on a 
single cause of a particular event (Kates et al. 1985). Federal land management agencies 
can benefit by examining the underlying causes of different kind of wildland fires. 
For example, research has identified a large set of factors that occur prior to ignition that 
contribute to the dynamics of wildland fires after they are ignited, including their 
frequency, spread, and intensity. Many of these have human dimensions. Many point to 
specific land-uses as factors that influence the characteristics of wildland fire (e.g., 
frequencies of dynamics), such as: 
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 Roads that increase access to fire prone areas (Wilson 1979), which can lead both to 
increased risk (e.g., more visitation) and decreased fire risk (e.g., access to fire 
suppression) 
 Wildlife and vegetation habitat management (Brennan et al. 1998; Rock 2000; 
Weaver 2000) 
 Timber management, such as slash burning, stand thinning, and other practices that 
influence ecosystem structure and composition (Ffolliott 1988; Norris 1990); 
 Public lands management policies, including historical fire suppression in wilderness 
areas (Barrett 1999; Pyne 1999) 
 Livestock grazing that influences ecosystem structure and composition (Touchan et 
al. 1995) 
Social responses to natural disasters, such as hurricanes, can increase fuel loads 
that may be available for future wildland fires (Green 1990). There is concern that time 
and duration of fire seasons and fuel loads may be altered as a result of global climate 
change (Almquist 1989; Wilson 1988). 
The wildland-urban interface has received much attention in the research 
literature. It is considered a growing and urgent problem influencing the occurrence of 
wildland fire (Cook 1997; Davis 1989a; Federal Emergency Management Agency 1992; 
Hirsch et al. 1996; National Fire Protection Association [no date]; Queen 1994; Winter 
and Fried 2000). The wildland-urban interface refers to areas in which people and 
structures come into contact with wildland (Queen 1994). Wildland-urban interfaces 
affect the occurrence and dynamics of fire by: 
• Population growth and shifts in rural and urban areas (Davis 1989b) 
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• Development characteristics in wildland interfaces (Hughes 1987) 
• Use of combustible construction materials that lack maintenance  
2.5 A Causal Model Framework 
One way of conceptualizing the underlying structure of wildland fires is with the 
“causal model framework.” This framework has been used to study a variety of hazards, 
such as the hazards of automobiles, nuclear power, airborne mercury, and the Bhopal 
chemical accident (Bowonder et al. 1985; Kasperson et a;. 1985). It enables researchers 
and managers to map the causal sequence of individual hazards (Kates et al. 1985). As 
discussed in Fig.2.1, the causal model also assists in the identification of alternative 
management interventions to control potential hazards and their consequences. 
Figure 2.1 illustrates the causal model for a wildfire caused by human carelessness. 
 
Figure 2.1 - Causal model for a wildfire caused by human carelessness 
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The diagram begins with the “choice of activity” on the left side and ends with a 
set of consequences on the right. In this case the choice of activity is slash burning to 
remove logging debris. Usually, the burning of logging debris will be completed without 
adverse consequences (i.e., the pathway at the top of the diagram). In some cases, 
however, there are several necessary and sufficient initiating events or conditions (i.e., 
public policies favoring suppression of wildfires that resulted in build-up of fuels, human 
error, high winds, home construction materials susceptible to fire) that release energy 
(kinetic and thermal) and materials (smoke). The released energy and materials may lead 
to adverse consequences for humans and environmental resources, depending on the 
route for exposure. The exposure state highlights the pathways by which humans, flora, 
fauna, and other parts of the environment may be exposed to the energy and materials 
released. There can be adverse consequences can be to human health (e.g., burn injuries 
to firefighters and the public, smoke inhalation), property (e.g., lost resources, structure 
damage), and recreational experience (e.g., decreased visibility in wilderness areas, 
recreation areas, campgrounds). Secondary consequences can arise from economic 
impacts from lost business and bad publicity about logging operations. If injuries are 
severe or delays occur in treatment, long term disabilities or death may occur. Of course, 
with or without appropriate interventions the unintentional escape fire could also lead to a 
tort suit. This describes the primary causal sequence. Although not shown in the figure, 
beneficial outcomes may result from an escape fire, including fuel load reduction, 
improved habitats, and economic benefits from fire suppression activities. 
Figure 2.2 illustrates the causal sequence for a prescribed burn to reduce fuel 




Figure 2.2- Causal sequence for a prescribed burn to reduce fuel loads in a fire-prone area 
In this case the choice of activity is prescribed fire, with management ignition. In 
most cases, this activity will lead to beneficial outcomes, including the goal of reduced 
risk of future uncontrolled fire. A secondary goal of ecosystem management might also 
be achieved (e.g., encouragement of vegetation requiring fire for regeneration). However, 
the recent fire near Los Alamos, New Mexico, illustrates that prescribed burns can 
sometimes escape and become hazards. Initiating events or conditions for a hazardous 
escaped fire can include: drought conditions, large amounts of fire-prone vegetation, 
home development in wildland-urban interfaces, and delays in response by firefighting 
units. The outcome is the escaped fire. Exposures occur after releases of energy and 
materials. Adverse consequences can include smoke inhalation, home and other property 
damage, resource damage, and economic and community disruption due to resident 
evacuation. Secondary consequences can include changes to prescribed fire policies, 
government investigations, decreased public support for fire as a management tool, and 
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risk of chemical and radiological contamination of surface waters from increased soil 
erosion. Although not shown in the figure, there may be unintended negative effects from 
successful implementation of the prescribed burn. Examples of such effects include 
unintended effects on wildlife habitat and changes to public perception or social 
acceptability of fuel treatments.  
2.6 Wildland Fire Management 
Considerable research is available about fire management for prescribed fires, 
wildfires, and escaped fires in both wilderness and wildland-urban interface areas 
(Cleaves et al. 2000; Gonzalez-Caban 1997; Greenlee 1998b; Hirsch et al 1996; Putnam 
1996; Rohrmann 1995). Many of the management issues are similar for these types of 
fires. They are often related to efforts to reduce or eliminate the potential hazards of 
wildland fire, while at the same time promoting beneficial consequences when used as a 
management tool.  
Kasperson et al. (1985, p43) define hazard management as “the purposeful 
activity by which society informs itself about hazards, decides what to do about them, 
and implements measures to control them or mitigate their consequences”. Hazard 
management comprises several functions and activities that are descriptive and 
prescriptive in character (e.g., descriptive empirical research on the character of a hazard 
event, prescriptive evaluation research). Management interventions can be used to 
eliminate or mitigate undesirable outcomes at each step of the causal chain of a hazard. 
They can limit exposure to risk, mitigate the consequences of risk, and control the 
consequences of risk (Kasperson et al. 1985). Hazard assessment and control analysis are 
processes of data gathering to determine the nature of hazards and the options for 
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controlling them. Implementation, evaluation, and strategy selection are management 
actions that can be undertaken once the hazards are understood. Research is a core 
element of each of these activities. 
The process of hazard management is iterative. Having assessed the risks of the 
various hazards in question, a judgment has to be made as to whether a particular risk is 
tolerable. If it is tolerable then there is no need for further effort aside from monitoring 
for future changes. If certain risks are deemed intolerable, the risk manager will need to 
identify their means of control. In the causal chain model, the means of control are the 
points of intervention that break the sequence of events. Understanding the multiple 
methods available for reducing the risks from wildland fire can improve federal land 
management agencies’ wildland fire hazard management programs. Interventions are 
then implemented, and their effects must be monitored and evaluated. Through the 
successful implementation of the hazard management options the causal structure may 
change, so that the cycle of hazard management begins anew. 
Figure 2.3 illustrates possible management interventions to reduce the risks 
associated with a prescribed fire. In this example, the activity can be prohibited by 
regulations that eliminate prescribed fires as a management tool. Procedures for 
regulating the use of prescribed fires in certain areas (e.g., high winds, drought 
conditions) may help to prevent the initiating events and block the causal sequence, thus 
pushing the sequence of events to the upper branch. Increasing the resources available for 
maintaining rapid fire crew response may not block the causal chain completely, but it 





Figure 2.3- Management interventions to reduce the risks associated with a prescribed  
                   fire 
To minimize inhalation exposures to smoke, people can be evacuated from the 
immediate area of the fire. Similarly, regulations that require “fire-wise” building 
construction and landscaping may help to minimize the adverse consequences if a fire 
does occur. Public education campaigns that encourage “fire-wise” behaviors may also be 
utilized. Prompt and appropriate responses by federal, state, and local agencies may help 
to prevent scholarly consequences. 
2.7 Manager Planning and Decision Making 
2.7.1 Planning Processes 
While many factors play a role in fire management planning, there is little 
research that considers how fire managers make decisions in particular situations. The 
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ways that fire managers balance considerations of multiple factors, evaluate uncertainties, 
and respond to risks have important implications for effectiveness and safety in planning 
activities during all stages of wildland fire management. 
A key factor in planning is related to the goals that managers wish to achieve. 
There are many. For example, fire-related goals of managers in federal land management 
agencies include public and employee safety, reduction of fuel loads, habitat 
rehabilitation, minimizing costs, maintenance of public credibility, and encouragement of 
political support for prescribed fire practices. 
Factors that influence choice of planning goals include: 
 Conflict and controversy about “best” practices. Managers, for example, need to 
evaluate conflicting advice and recommendations about appropriate goals for fire 
management, the role of prescribed fire, and the need to suppress natural-ignited 
wildland fires (Agee 1995; Bunnell 1995; Pyne 2001). 
 Ecological and resource management context of the fire decision. Goals in small 
wilderness areas may differ from those in large wilderness areas, national parks, and 
wildland-urban interface areas (Dawson and Greco 1990; Husari 1995; van 
Wagtendonk 1995). Fire may be seen as a tool to improve wildlife habitat (Brennan et 
al. 1998) and manage vegetation (Rock 2000). Managers can consider natural fire 
processes or natural fire effects in their decision-making (Kilgore 1985).  
 Political and policy contexts that require attention to, for example, economic interests, 
public opinion, and political agendas (Bradley 1995; Daniel 1988; Hurd 1995; Prater 
and Lindell 2000). For example, prescribed fires may be supported in high severity 
fire regimes and opposed in low severity fire regimes (Agee 1988). Non-fire related 
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political forces and actions also affect wildland fire management for both prescribed 
and natural wildland fires. The Clean Air Act (and Amendments), Clean Water Act, 
NEPA, and the Endagered Species Act can influence management decisions about 
prescribed fire and suppression of wildland fires (Cleaves et al. 2000; McMAhon 
1999). If regulatory standards for particulates are exceeded during wildland fires, for 
example, prescribed burn programs may be constrained (Cleaves et al. 2000; 
McMAhon 1999; Norris 1990). 
 Regulatory or voluntary compliance approaches to fire hazard management. For 
example, homeowners can be encouraged to adopt “fire-wise” behaviors or 
requirements can be established that increase safety (Burby et al. 2000; Hodgson 
1994; Rice and Davis 1991; Slaughter 1996). 
Economic costs and benefits of wildland fire management strategies are an 
additional concern of fire management planning. The economic issues that managers 
must consider are very dependent on the nature of the fire being considered. For example, 
prescribed fire considerations include the costs associated with escaped fire risk, ignition 
method, size of the planned burn, and timing of the planned burn. Wildfire related 
decisions must be made, for example, about the optimal level of equipment and personnel 
for upcoming fire seasons. Economic considerations are relevant to all stages of wildland 
fire management, including long-term planning, fire suppression, fuels reduction, and 
post-fire recovery. 
Planning related economic analyses include studies about the economic 
efficiencies of different control, confinement, and suppression strategies (Bellinger et al. 
1983; Gonzalez-Caban and McKetta 1986; Hesseln 2000; Mills and Bratten 1988; 
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Rideout et al. 1998; Teeter 1982). For example, researchers found out that the allocation 
of resources for pre-suppression and suppression activities on non-federal lands is not 
optimal although the magnitude of expenditures (fixed and variable) is near optimal 
(Bellinger et al. 1983). They suggest that greater economic efficiency could be gained by 
increasing expenditures in some fire regions and decreasing them in others. Gonzalez-
Caban and McKetta (1986) have found that economies of scale affect costs of prescribed 
burns. While such studies rely on many assumptions and uncertain estimated they can be 
useful for evaluating relative costs of different programs and strategies. 
Other studies have focused on the ways that economic information plays a role in 
manager decision-making, and the relationships among economic and other factors that 
influence decision-making. For example, Gonzalez-Caban (1997) found that guidelines to 
managers about economic costs (and managers making decisions using the guidelines) 
can affect overall costs of prescribed burns. In a survey of USDA personnel, Cortner et. 
Al (1990a) and Taylor et al. (1988) found that economic considerations about, for 
example, resources at risk (e.g., timber stands, second home development, recreational 
facilities) affected personnel risk-taking and risk avoiding in three different wildland fire 
scenarios (long-term budget planning, escaped fire and prescribed burn). In addition, fire-
managers had an aversion to spending “too much” for fire control and suppression.  
A large body of research provides descriptive advice about planning for effective 
wildland fire management (Boura 1998; Bunnell 1995; Clark and Hardy 1997; Daniels et 
al. 1996; Haddow 1995; Poncin 1995; Saveland 1990; Schmoldt and Peterson 1997; 
Stankey and McCool 1995; Wetherill 1982). The wildland fire –related research builds 
on theoretical and empirical research on: 
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 Public participation (Chess and Purcell 1999; Koontz 1999; National Research 
Council 1996; Webler and Tuler 2000) 
 Collaborative decision-making (Frentz et al. 2000; McCool et al. 2000; Selin et al. 
2000) 
 Adaptive management (Shindler and Creek 1997) 
 Dispute resolution (Moore and Lee 1999) 
 Ecosystem-based management (Daniels and Walker 1996; Daniel and Walker 2001). 
A key component of planning involves the assessment of risk. All fires include 
some element of risk, including prescribed manager-ignited fires and naturally-ignited 
wildland fires (Bunnelll 1995; Poncin 1995). While risks are often small, fire managers 
assess their importance in making decisions about fire management strategies. Selected 
risk factors in management planning for natural-ignited wildland fires are: 
 Risks to visitors and recreationists 
 Risks to fire implementation teams 
 Risks to resources within management area (e.g., cultural resources, natural 
resources) 
 Risks to resources outside of management area (e.g., structures, private resources) 
 Risks from escaped fire (e.g. suppression costs, political consequences) 
An extensive literature exists about risk assessment methods for a variety of 
contexts, including natural, ecological, technological, human health, and economic risks 
(Environmental Protection Agency 1992; Finkel 1996; Freudenberg 1992; Gobble and 
Thompson 1995; Hattis and Kennedy 1986; Kolluru et al. 1996; National Research 
Council 1983). They can be applied to the assessment of wildland fire risks as well. 
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2.7.2 Manager Decision-Making 
Fire managers play key roles in decision-making during planning, fire suppression 
and control, and recovery activities. Federal land management agencies can benefit by 
learning from prior research. Much of the research regarding firefighter safety is relevant 
in this context.  
With respect to fire managers specifically, a body of empirical and experimental 
research had identified the manner in which fire managers consider multiple factors in 
fire-related decision-making and perceive risks and benefits of fire (Cortner et al. 1990b). 
Cortner studied decisions based on three scenarios: escaped fire, prescribed fire, and 
long-range fire budget planning. Cortner found that: 
 Fire manager’s perceptions of the specific fire conditions and decision-making 
context changed the riskiness of their decisions. 
 The perceptions and decisions of fire managers differed by Forest Service region 
 Considerations about safety (e.g., change in safety to fire crew) and resources at risk 
(e.g timber values) had the greatest influence on decisions. Sensitivity to public 
opinion was the third most influential factor (e.g., wind shift causing smoke to blow 
over a nearby community). Information discrepancy, policy changes, and personal 
considerations (e.g., possibility of promotion) had less influence. 
 Safety and public opinion considerations generally caused fire managers to be more 
risk averse. On the other hand, resources at risk caused fire managers to be both more 
risk-taking (e.g., because of potential loss of valuable timber resource) and risk averse 




2.7.3 Decision Support Systems 
A variety of decision support systems have been developed for use by fire 
managers (Schmoldt et.al 1999). They are intended to improve the quality of decisions. 
Decision support systems come in a variety of forms: 
 Simulation systems to model fire system behaviors in different conditions (Albright 
and Meisner 1999; Scott 1999) 
 Knowledge bases to provide state of the art information about different topics 
(Fischer and McMurray 1988; Wybo et.al. 1995) 
 Simulation systems to model economic efficiencies and effectiveness of fire 
management activities (Hof et al. 2000; National Park Service 1997; Rideout et.al. 
1998) 
 Interpretive materials, such as posters, to provide state of the art information about 
different topics (Alexander et.al. 1989) 
 Rating systems to assist managers make quality decisions in conditions with high risk 
and uncertainty (Andrews and Bradshaw 1995; Donaldson and Paul 1990; Hawkes 
and Beck 1999) 
 Geographic Information Systems (GIS) for viewing and mapping interactions among 
multiple variables for fuel management, wildfire prevention, wildfire detection, crew 
and equipment dispatch, etc. (Burton et al. 1999; Cleaves et al. 2000, Cortner et al. 
1990, Salazar 1995)  
2.8 Effects of Wildland Fire on Policy 
The effects of wildland fires can extend into political and policy domains. Federal 
land management agencies with wildland fire management responsibilities need to 
 
 20
understand forces that influence policy-making and lead to constraints on fire as a 
management tool. Some limited research has investigated how wildland fire has caused 
changes in policy at federal, state, and local levels. There is considerable literature on 
policy and post-fire evaluations that point to such impacts resulting from wildland fire as 
important management concerns (Agee 1995; Botti and Nichols 1995; Caroll et al. 2000; 
Cleaves et al. 2000; Hurd 1995; Manfredo et al. 1990; Winter and Fried 2000). 
Experiences with fires in the wildland-urban interface can increase or decrease the 
public support for fire management policies that focus on suppression and reduction of 
ignitions, including prescribed fires. Winter and Fried (2000) found “prescribed burning 
is universally viewed by the [research study participants] as reckless, and investment in 
suppression infrastructure is considered misguided because wildland fires are seen as 
uncontrollable. In another example, the Yellowstone fires of 1988 influenced federal 
agencies’ prescribed fire policies. The number of prescribed fires and areas covered by 
prescribed fires in National Park System units decreased, while the costs increased (Botti 
and Nichols 1995). 
Wildland fires can also have political impacts. The aftermath of wildland fires can 
bring conflicts between local, regional, and national governments. The conflicts can be 
about liability and recovery responsibilities, funding for disaster recovery, and the need 
for salvage logging.   
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CHAPTER 3. DATA AND METHODS 
 
3.1 Survey 
To gather information regarding the states’ policies and activities on wildfire risk 
prevention, it was necessary to conduct a survey of state officials. The initial goal was to 
create a survey that would be very easy to receive, complete, and send back. For that 
reason, the survey was created in a Microsoft Excel spreadsheet and contained questions 
that required a “yes” or “no” answer. The survey was sent to the State Foresters of each 
of the 50 US States. The National Association of State Foresters is a non-profit 
organization that represents the directors of the State Forestry agencies of all fifty states, 
eight US territories (American Samoa, the Federated States of Micronesia, Guam, the 
Northern Marianas Islands, Palau, Puerto Rico, Republic of the Marshall Islands, and the 
US Virgin Islands) and the District of Columbia (www.stateforesters.org). For the 
purpose of this research, the survey was only sent to the fifty states. 
State Foresters were chosen because they provide management assistance and 
protection services for over two-thirds of the nation’s forests. State Foresters provide 
assistance to private landowners by working closely with individual resource managers to 
ensure that they have the best technical, educational, and financial assistance available to 
help them achieve their objectives in an environmentally beneficiary way. In addition to 
helping landowners, State forestry agencies also leverage state and local resources to 
develop urban and community forestry programs and to help protect all forests from 
wildfire, destructive pests, and diseases.   
An initial letter was sent to the fifty State Foresters inform them of the intention 
of the survey, and once the Foresters positively replied, the survey was sent to them via 
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email. The survey contained four (4) major categories, each of them having sub-questions 
and selections to choose from.  
Table 3.1- Survey 
# QUESTIONS SELECTIONS YES NO 
1 What category most accurately describes state-
level activity in your state? 
a) State Law 
b) Some policy 
activity without 
state law 
c) Policy under 
development 
d) No policy 
  
2 If you answered “a”  or “b”, please tell us about 
the goals: 
a) If there are specific state requirements or 







b) Does your state offer assistance to counties, 




a) Applicable to 
private 
property 
b) Applicable to 
state-owned 
lands 















                                                                                                                        (Table Con’d.) 




3 Which of the following policy activities are 
conducted at the state-level: 
a) Have you identified areas of state 
responsibility for wildfire prevention 
and/or suppression? 
b) Have you identified special wildfire 
protection zones? 
c) Have you mapped areas of high fire risk? 







d) Do you have a pre-fire management plan 
(PMP)?  
Briefly describe the PMP in the comments 
section 



































4 Has the state experienced a major fire the last: 
 
 
If yes, what level of fire service fought the fire  
a) 1 year 
b) 5 years 
c) 10 years 








The first category dealt with gathering data on what state-level activity states have 
adopted for wildfire risk prevention. The choices were: a state law; some policy activity 
without state law; a policy under development; or no policy at all. The second category 
would indicate whether the states have specific requirements or standards to reduce 
wildfire risk. Also, the second category would indicate whether or not states provide 
 
 24
assistance such as public education, technological assistance for pre-fire planning, 
coordination of emergency response, and a sample model ordinance to counties, 
localities, communities or fire districts. The third category was the longest one. It asked 
what policy activities are conducted at a state level. It contained questions dealing with 
the identification of areas of state responsibility for wildfire prevention, identification of 
special wildfire protection zones, mapping of areas of high-fire risk, having a pre-fire 
management plan, and what technical tools, such as GIS or risk assessment models, the 
states are using. Lastly, the last category asked about past major fires and the level of fire 
service that fought the fire. 
The survey was sent to all fifty states. Thirty-four states out of fifty have 
completed the survey and email it back. These states are: Alabama, Arkansas, California, 
Colorado, Connecticut, Delaware, Georgia, Hawaii, Idaho, Kansas, Kentucky, Louisiana, 
Maine, Maryland, Michigan, Minnesota, Mississippi, Montana, New Hampshire, North 
Dakota, Ohio, Oklahoma, Oregon, Pennsylvania, Rhode Island, South Carolina, 
Tennessee, Texas, Utah, Virginia, Washington, West Virginia, Wisconsin, and Wyoming. 
Once the data was gathered, tables were created to accommodate the data for each 
question for each state. The following tables were created for each sub-question in each 








Table 3.2- State level activity 
QUESTION 1 
What category most accurately describes State-level activity in your State? 
 A B C D 





ALABAMA X X X  
ARKANSAS    X 
CALIFORNIA X    
COLORADO X X   
CONNECTICUT X    
DELAWARE    X 
GEORGIA X X X  
HAWAI    X 
IDAHO X    
KANSAS    X 
KENTUCKY    X 
LOUISIANA X    
MAINE X    
MARYLAND    X 
MICHIGAN X    
MINNESOTA X X X  
MISSISSIPPI X    
MONTANA X    
NEW HAMPSHIRE X    
NORTH DAKOTA X    
OHIO X    
OKLAHOMA X X X  
OREGON X    
PENNSYLVANIA  X   
RHODE ISLAND  X   
SOUTH CAROLINA X    
TENNESSEE X    
TEXAS    X 
UTAH X    
VIRGINIA    X 
WASHINGTON  X   
WEST VIRGINIA X    
WISCONSIN X X X  





Table 3.3- State requirements or standards  
QUESTION 2A 
If you answered “A” or “B” on question 1, please tell us about the goals: 
If there are specific state requirements or standards to reduce wildfire risk, are 
they: 
 A B C 





ALABAMA   X 
ARKANSAS    
CALIFORNIA X X  
COLORADO X X  
CONNECTICUT    
DELAWARE    
GEORGIA X X  
HAWAII    
IDAHO X X X 
KANSAS    
KENTUCKY    
LOUISIANA X X  
MAINE   X 
MARYLAND    
MICHIGAN X X X 
MINNESOTA X X  
MISSISSIPPI    
MONTANA X X  
NEW HAMPSHIRE X X X 
NORTH DAKOTA X X  
OHIO  X  
OKLAHOMA X X  
OREGON X X  
PENNSYLVANIA  X  
RHODE ISLAND  X  
SOUTH CAROLINA X X  
TENNESSEE    
TEXAS    
UTAH X X  
VIRGINIA X X  
WASHINGTON X X  
WEST VIRGINIA X X  
WISCONSIN  X  




Table 3.4- State assistance to counties, localities, communities or fire districts 
QUESTION 2B 
Does your State offer assistance to counties, localities, communities or fire districts 
for: 













Alabama X  X  X 
Arkansas X X X   
California X X X X  
Colorado X X X X X 
Connecticut X X X   
Delaware X     
Georgia X X X  X 
Hawaii X X    
Idaho X X X   
Kansas X X X X X 
Kentucky X  X   
Louisiana X X    
Maine X X    
Maryland X X X   
Michigan X X X X X 
Minnesota X X X X  
Mississippi X     
Montana X X X X  
N. Hampshire X X X   
N. Dakota X X X  X 
Ohio X X X   
Oklahoma X X    
Oregon X X X X  
Pennsylvania X X X   
Rhode Island X  X  X 
S. Carolina X X X X  
Tennessee X  X   
Texas X X X X X 
Utah X X X X  
Virginia X X X X  
Washington X X  X  
West Virginia X X X   
Wisconsin X X X   




Table 3.5- Identification of areas of state responsibility for wildfire prevention and/or 
                 suppression 
QUESTION 3A 
Which of the following policy activities are conducted at the State level: 
STATE Have you identified areas of State responsibility for 



















NEW HAMPSHIRE X 





RHODE ISLAND X 













Table 3.6- Identification of wildfire protection zones 
QUESTION 3B 
Which of the following policy activities are conducted at the State level: 



















NEW HAMPSHIRE  





RHODE ISLAND  














Table 3.7- Identification of areas of high fire risk 
QUESTION 3C 
Which of the following policy activities are conducted at the State level: 
Have you identified areas of high fire risk? If yes, based on what criteria? 




ALABAMA      
ARKANSAS    X  
CALIFORNIA X X X X X 
COLORADO X X  X X 
CONNECTICUT      
DELAWARE X     
GEORGIA      
HAWAII X  X X  
IDAHO X X  X X 
KANSAS X X  X X 
KENTUCKY  X  X  
LOUISIANA    X  
MAINE    X  
MARYLAND X X X X X 
MICHIGAN X   X X 
MINNESOTA X X X X X 
MISSISSIPPI X X X X X 
MONTANA X X  X X 
NEW HAMPSHIRE X X  X  
NORTH DAKOTA      
OHIO X   X  
OKLAHOMA      
OREGON X X  X  
PENNSYLVANIA X X  X  
RHODE ISLAND X X  X  
SOUTH CAROLINA X X X X X 
TENNESSEE      
TEXAS X X X  X 
UTAH X X  X X 
VIRGINIA X X X X  
WASHINGTON X X X X X 
WEST VIRGINIA X   X  
WISCONSIN X   X X 






Table 3.8- Pre-fire management plan 
QUESTION 3D 
Which of the following policy activities are conducted at the State level: 



















NEW HAMPSHIRE X 





RHODE ISLAND  














Table 3.9- Technical tools 
QUESTION 3E 
Which of the following policy activities are conducted at the State level: 
Tell us about the technical tools you may use: 
 A B C 
STATE GIS Risk Assessment Models Other 
ALABAMA  X  
ARKANSAS   X 
CALIFORNIA X X  
COLORADO X X  
CONNECTICUT X   
DELAWARE    
GEORGIA  X X 
HAWAII X X  
IDAHO X X  
KANSAS  X  
KENTUCKY X  X 
LOUISIANA  X X 
MAINE X   
MARYLAND X X  
MICHIGAN X X  
MINNESOTA X X  
MISSISSIPPI X   
MONTANA X X  
NEW HAMPSHIRE X   
NORTH DAKOTA    
OHIO X   
OKLAHOMA X   
OREGON X X  
PENNSYLVANIA    
RHODE ISLAND X X  
SOUTH CAROLINA X X  
TENNESSEE X X  
TEXAS X X X 
UTAH X X  
VIRGINIA X X  
WASHINGTON X X  
WEST VIRGINIA X X  
WISCONSIN X   





Table 3.10- History of major fire 
QUESTION 4A 
Has the State experienced a major fire the last: 
  A B C D 
STATE 1 YEAR 5 YEARS 10 YEARS 20 YEARS 
ALABAMA X X X X 
ARKANSAS  X X  
CALIFORNIA   X  
COLORADO X X X  
CONNECTICUT   X  
DELAWARE     
GEORGIA  X X  
HAWAII X    
IDAHO X X X  
KANSAS   X  
KENTUCKY   X  
LOUISIANA  X X  
MAINE   X  
MARYLAND X X X  
MICHIGAN  X X  
MINNESOTA X X X  
MISSISSIPPI X X X  
MONTANA X    
NEW HAMPSHIRE    X 
NORTH DAKOTA   X  
OHIO   X X 
OKLAHOMA   X  
OREGON X    
PENNSYLVANIA   X  
RHODE ISLAND      
SOUTH CAROLINA X    
TENNESSEE  X   
TEXAS  X   
UTAH X    
VIRGINIA X X X X 
WASHINGTON X    
WEST VIRGINIA   X X 
WISCONSIN  X X  






Table 3.11: Level of fire service that fought the fire 
QUESTION 4B 
If the State has experienced a major fire during the last 1, 5, 10, 20 years, what level 
of fire service fought the fire? 
 A B C D 
STATE Federal State Local Private 
ALABAMA  X   
ARKANSAS X X X X 
CALIFORNIA X X X X 
COLORADO X X X X 
CONNECTICUT  X X  
DELAWARE     
GEORGIA X X X X 
HAWAII  X X X 
IDAHO X X X X 
KANSAS   X X 
KENTUCKY X X X  
LOUISIANA X X X X 
MAINE    X 
MARYLAND X X X X 
MICHIGAN X X X  
MINNESOTA X X X X 
MISSISSIPPI  X   
MONTANA X X X  
NEW HAMPSHIRE X X X  
NORTH DAKOTA X X X X 
OHIO  X X  
OKLAHOMA X X X X 
OREGON X X X X 
PENNSYLVANIA  X X X 
RHODE ISLAND   X  
SOUTH CAROLINA  X X  
TENNESSEE X X X  
TEXAS X X X X 
UTAH X X X X 
VIRGINIA X X X X 
WASHINGTON X X X X 
WEST VIRGINIA  X X X 
WISCONSIN  X X X 





3.2 Variable Construction 
The next step was to identify the dependent and independent variables, and give 
them values so that we could run the statistical analysis in SPSS. For this purpose we 
gave the following values to each question: 
• Question1: The question was categorized as an ordinal variable and was given values 
from 0 to 3.  
o State law – 3 
o Some policy activity – 2 
o Policy under development – 1 
o No policy – 0 
• Question 2A: The question was categorized as an ordinal variable and was given 
values from 0 to 3.  
o Both applicable to private property and to state owned lands – 3 
o Applicable to private property – 2 
o Applicable to state owned lands – 1 
o Other – 0 
• Question 2B: The question was broken into four dichotomous variables, all given 
values from 0 to 1. 
o Public education     Yes -1  No -0 
o Technological assistance for pre-fire planning Yes -1  No -0 
o Coordination of emergency response  Yes -1   No -0 
o Model ordinance     Yes -1  No -0 
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• Question 3A: The question was categorized as a dichotomous variable and was given 
values from 0 to 1.     Yes -1  No -0 
• Question 3B: The question was categorized as a dichotomous variable and was given 
values from 0 to 1.     Yes -1  No -0 
• Question 3C: For the purpose of statistical analysis, only the first part of this question 
was taken into consideration: “Have you identified areas of high fire risk?” This part 
was categorized as a dichotomous variable and was given values from 0 to 1.   
        Yes- 1  No -0 
• Question 3D: The question was categorized as a dichotomous variable and was given 
values from 0 to 1.     Yes -1  No -0 
• Question 3E: The question was broken into two dichotomous variables, all given 
values from 0 to 1. 
o GIS      Yes -1  No -0 
o Risk assessment models    Yes -1  No -0 
• Question 4A: The question was categorized as an ordinal variable and was given 
values from 0 to 3. 
o 1 year – 3 
o 5 years – 2 
o 10 years – 1 
o 20 years – 0 
• Question 4B: The question was categorized as an ordinal variable and was given 
values from 0 to 3. 
o Federal – 3 
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o State – 2 
o Local – 1 
o Private – 0 
In addition to the questions, three scale variables were included in the research. 
These variables were taken in 1990 from the green index guide to the nation’s 
environmental health ( Hall, B. and M.L Kerr 1991). These variables are: 
• Spending on environmental and natural resource programs: Each state was given a 
composite score regarding the amount spent on environmental and natural resource 
programs. The ranking was then determined by the scores.  The scores were taken in 
1990, and are inversely proportional with the ranking. The state with the highest score 
value ranked last, and the state with the lowest score ranked first. 
• Natural resources as percent (%) state gross product (GSP): Each state was given a 
ranking regarding the natural resources as percent of their gross product. The ranking 
value was taken in 1990. 
• Green Policy Score: Each state was given a ranking regarding the policies they have 
in place for energy & transit, and place & pollution. The ranking value is based on 
1990 data. 
Once the variables were identified, the values of each variable for each state were 
recorded. After recording the values, the variables were given an 8 character code name 
to enable putting them into the statistical software for analysis. The following tables show 





Table 3.12- Coding of variables  
# Code 
Name 
Description Category Type of 
Variable 
1 stlvact What category most accurately 
describes state-level activity in your 
state? 
Continuous Dependent 
2 strewi If there are specific state requirements 
or standards to reduce wildfire risk, are 
they: 

















Does your state offer assistance to 
counties, localities, communities or fire 
districts for: 
• Public education 
• Technological Assistance 
• Coordination of emergency 
response 

















7 presupp Have you identified areas of state 






8 wilprozo Have you identified special wildfire 
protection zones? 
Dichotomous Independent 
9 hifirisk Have you identified areas of high fire 
risk? 
Dichotomous Independent 











Tell us about the technical tools you 
may use: 
• GIS 









13 majfire Has the state experienced a major fire? Continuous Independent 
14 lefiserv What level of service fought the fire? Continuous Independent 
15 speenvir Spending on environmental and natural 
resource programs. 
Scale Independent 
16 grosspro Natural resources of % state gross 
product. 
Scale Independent 







Table 3.13- Variable values (1) 
STATE stlvact strewi pubedu techassi coemre 
ALABAMA 3 0 1 0 1 
ARKANSAS 0 0 1 1 1 
CALIFORNIA 3 3 1 1 1 
COLORADO 3 3 1 1 1 
CONNECTICUT 3 0 1 1 1 
DELAWARE 0 0 1 0 0 
GEORGIA 3 3 1 1 1 
HAWAII 0 0 1 1 0 
IDAHO 3 3 1 1 1 
KANSAS 0 0 1 1 1 
KENTUCKY 0 0 1 0 1 
LOUISIANA 3 3 1 1 0 
MAINE 3 0 1 1 0 
MARYLAND 0 0 1 1 1 
MICHIGAN 3 3 1 1 1 
MINNESOTA 3 3 1 1 1 
MISSISSIPPI 3 0 1 0 0 
MONTANA 3 3 1 1 1 
NEW HAMPSHIRE 3 3 1 1 1 
NORTH DAKOTA 3 3 1 1 1 
OHIO 3 1 1 1 1 
OKLAHOMA 3 3 1 1 0 
OREGON 3 3 1 1 1 
PENNSYLVANIA 2 1 1 1 1 
RHODE ISLAND 2 1 1 0 1 
SOUTH CAROLINA 3 3 1 1 1 
TENNESSEE 3 0 1 0 1 
TEXAS 0 0 1 1 1 
UTAH 3 3 1 1 1 
VIRGINIA 0 3 1 1 1 
WASHINGTON 2 3 1 1 0 
WEST VIRGINIA 3 3 1 1 1 
WISCONSIN 3 1 1 1 1 







Table 3.14- Variable values (2) 
STATE modordi presupp wilprozo hifirisk pmp gis 
ALABAMA 0 1 0 0 0 0 
ARKANSAS 0 1 0 1 1 0 
CALIFORNIA 1 1 1 1 1 1 
COLORADO 1 1 1 1 1 1 
CONNECTICUT 1 1 0 0 0 1 
DELAWARE 0 0 0 1 0 0 
GEORGIA 0 1 0 0 1 0 
HAWAII 0 1 1 1 0 1 
IDAHO 0 1 1 1 1 1 
KANSAS 1 1 0 1 0 0 
KENTUCKY 0 1 0 1 0 1 
LOUISIANA 0 1 1 1 0 0 
MAINE 0 1 1 1 0 1 
MARYLAND 0 1 0 1 0 1 
MICHIGAN 1 1 0 1 1 1 
MINNESOTA 1 1 1 1 1 1 
MISSISSIPPI 0 1 1 1 0 1 
MONTANA 1 1 0 1 0 1 
NEW HAMPSHIRE 0 1 0 1 1 1 
NORTH DAKOTA 0 1 0 0 0 0 
OHIO 0 1 1 1 0 1 
OKLAHOMA 0 1 0 0 0 1 
OREGON 1 1 1 1 1 1 
PENNSYLVANIA 1 1 1 1 0 0 
RHODE ISLAND 0 1 0 1 0 1 
SOUTH CAROLINA 1 1 1 1 1 1 
TENNESSEE 0 1 0 0 1 1 
TEXAS 1 1 1 1 1 1 
UTAH 1 1 0 1 1 1 
VIRGINIA 1 1 0 1 1 1 
WASHINGTON 1 1 0 1 0 1 
WEST VIRGINIA 1 1 0 1 0 1 
WISCONSIN 1 1 1 1 1 1 







Table 3.15- Variable values (3) 
STATE riassemo majfire lefiserv speenvir grosspro greenpo 
ALABAMA 1 3 2 242 7.3 10 
ARKANSAS 0 2 3 221 12.4 9 
CALIFORNIA 1 1 3 42 4.3 38 
COLORADO 1 3 3 149 6.8 19 
CONNECTICUT 0 1 2 169 0.8 32 
DELAWARE 0 0 0 63 2.2 17 
GEORGIA 1 2 3 236 4.3 16 
HAWAII 1 2 2 163 2.9 19 
IDAHO 1 3 3 78 17.7 13 
KANSAS 1 1 1 202 11.4 18 
KENTUCKY 0 1 3 162 11.5 16 
LOUISIANA 1 2 3 102 24.7 19 
MAINE 0 1 2 126 5.5 33 
MARYLAND 1 3 3 151 1.4 26 
MICHIGAN 1 2 3 174 2.5 28 
MINNESOTA 1 3 3 146 8.2 31 
MISSISSIPPI 0 3 2 223 12 15 
MONTANA 1 3 3 29 20.1 13 
NEW HAMPSHIRE 0 0 3 110 2.1 19 
NORTH DAKOTA 0 1 3 99 25.2 12 
OHIO 0 1 2 227 2.9 24 
OKLAHOMA 0 1 3 262 18 13 
OREGON 1 3 3 53 12.3 33 
PENNSYLVANIA 0 1 2 163 2.9 21 
RHODE ISLAND 1 0 1 120 0.6 31 
SOUTH CAROLINA 1 3 2 219 3.5 15 
TENNESSEE 1 2 3 203 4.1 14 
TEXAS 1 2 3 278 15.6 18 
UTAH 1 3 3 126 7.3 13 
VIRGINIA 1 3 3 164 3.7 19 
WASHINGTON 1 3 3 57 6.6 28 
WEST VIRGINIA 1 1 2 165 16.4 11 
WISCONSIN 0 2 2 115 6.1 29 




CHAPTER 4. ANALYSIS 
The data was entered and analyzed in the SPSS statistical software. A major 
assumption was taken into consideration before interpreting the results: that the sample 
size of 34 states is rather small when doing statistical analysis. The following statistical 
analysis was conducted among the following variables: 
Table 4.1- Cross tabulation between state-level activity (variable #1) and pre-fire  








NO POLICY 5 3 8 
SOME POLICY  3  3 
STATE 
LEVEL 
ACTIVITY STATE LAW 11 12 23 
TOTAL 19 15 34 
 
From this table it is evident that: 
o Three of eight states that have no formal policy (37.5%) adopted a pre-fire 
management plan.  
o Of three states that reported some policy activity, none has established a pre-
fire management plan.  
o Twelve of twenty three states that have adopted a state law (52.2%) have a 
pre-fire management plan. 
These results suggest that states having the highest state-level activity, a state law, 
do not necessarily adopt a pre-fire management plan.  
Next, a bivariate correlation analysis was conducted on those two variables and the 




Table 4.2- Bivariate correlation analysis between state level activity and pre-fire 
                 management plan 

































Spearman’s Rho correlation is 0.198 and Pierson Correlation is 0.137. Both show 
that there is no linear relationship between the two variables. Thus, the bivariate 
correlation analysis supports and further clarifies the pattern observed in the cross 
tabulation presented in table 4.1.  
Table 4.3- Cross tabulation between state-level activity (variable #1) and major fire in a  
                  state (variable #13) 
MAJOR FIRE IN A STATE  
20 Years 10 Years 5 Years 1 Year 
 
TOTAL
No Policy 1 2 3 2 8 
Some Policy 1 1  1 3 
STATE 
LEVEL 
ACTIVITY State Law 1 8 5 9 23 
TOTAL 3 11 8 12 34 
 
From this table it is evident that: 
o Twelve of thirty-four states, 35.3%, had a major fire the last year. 
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o Eight of thirty-four states, 23.5%, had a major fire in the last 5 years. 
o Eleven of thirty-four states, 32.4%, had a major fire in the last 10 years. 
o Three of thirty-four states, 8.8%, had a major fire in the last 20 years. 
  Next, a bivariate correlation analysis was conducted on these two variables and 
the Pearson Correlation and Spearman’s Rho correlation values were produced: 
Table 4.4- Bivariate correlation analysis between state-level activity and major fire in a  
                 state 
N=34 STATE LEVEL 
ACTIVITY 




1.000 0.094  
Pearson 





. 0.298  
Sig. (1-tailed) 





1.000 0.120  
Spearman’s 





. 0.250  
Sig.(1-tailed) 




Spearman’s Rho correlation is 0.120 and Pierson Correlation is 0.094. Both show 
that there is no linear relationship between the two variables. Thus, the bivariate 
correlation analysis supports and further clarifies the pattern observed in the cross 






Table 4.5- Cross tabulation between state-level activity (variable #1) and identification  
                  of areas of high fire risk (variable #9) 
 IDENTIFICATION 
OF AREAS OF HIGH 
FIRE RISK 




NO POLICY   8 8 
SOME POLICY    3 3 
STATE 
LEVEL 
ACTIVITY STATE LAW 6 17 23 
TOTAL 6 29 34 
 
From this table it is evident that: 
o Eight of eight states that have no formal policy (100%) have identified areas 
of high fire risk.  
o Three of three states that reported some policy activity (100%) have identified 
areas of high fire risk. 
o Seventeen of twenty-three states that adopted a state law (73.9%) have 
identified areas of high fire risk.  
These results show that the identification of areas of high fire risk is very 
important to all states, whether or not they have a policy activity or state law for wildfire 
prevention. Not all states that have a state law (which is the highest state-level activity) 
have identified areas of high fire risk.  
Next, a bivariate correlation analysis was conducted on those two variables and 
the Pearson Correlation and Spearman’s Rho correlation values were produced. 
Spearman’s Rho correlation is -0.315 and the Pierson Correlation is -0.293. Both show 
that there is no linear relationship between the two variables. Thus, the bivariate 
correlation analysis supports and further clarifies the pattern observed in the cross 
tabulation presented in table 4.5.  
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Table 4.6- Bivariate correlation analysis between state-level activity and identification   










1.000 -0.293  
Pearson 
Correlation Identification of 








. 0.046  
Sig. (1-tailed) 
Identification of 








1.000 -0.315  
Spearman’s 
Rho Identification of 








. 0.035  
Sig.(1-tailed) 
Identification of 







Table 4.7- Cross tabulation between state-level activity (variable #1) and identification   
                  of areas of state responsibility for wildfire prevention and/or suppression  








NO POLICY  1 7 8 
SOME POLICY    3 3 
STATE 
LEVEL 
ACTIVITY STATE LAW  23 23 
TOTAL 1 33 34 
 
From this table it is evident that: 
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o Seven of eight states that have no formal policy (87.5%) have identified areas 
of state responsibility for wildfire prevention and/or suppression.  
o Three of three states that reported some policy activity (100%) have identified 
areas of state responsibility for wildfire prevention and/or suppression. 
o Twenty-three of twenty-three states that have adopted a state law (100%) have 
identified areas of state responsibility for wildfire prevention and/or 
suppression. 
These results show that the identification of areas of state responsibility for 
wildfire prevention and/or suppression is important to all states, whether they have a 
policy activity or state law for wildfire prevention or not.  
Table 4.8- Bivariate correlation analysis between state-level activity and wildfire 









State-Level Activity 1.000 0.306  
Pearson 
Correlation Wildfire Prevention 
And/Or Suppression
0.306 1.000 





State-Level Activity 1.000 0.280  
Spearman’s 














A bivariate correlation analysis was conducted on those two variables and the 
Pearson Correlation and Spearman’s Rho correlation values were produced. Spearman’s 
 
 48
Rho correlation is 0.280 and Pierson Correlation is 0.306. Both show that there is no 
linear relationship between the two variables. Thus, the bivariate correlation analysis 
supports and further clarifies the pattern observed in the cross tabulation presented in 
table 4.7.  
Table 4.9- Cross tabulation between state-level activity (variable #1) and identification 
                  of wildfire protection zones (variable #8) 
 IDENTIFICATION OF 
WILDFIRE 
PROTECTION ZONES




NO POLICY  6 2 8 
SOME POLICY  2 1 3 
STATE 
LEVEL 
ACTIVITY STATE LAW 11 12 23 
TOTAL 19 15 34 
 
From this table it is evident that: 
o Two of eight states that have no formal policy (25%) have identified wildfire 
protection zones. 
o One of three states that reported some policy activity (33.3%) has identified 
wildfire protection zones. 
o Twelve of twenty-three states that have adopted a state law (52.2%) have 
identified wildfire protection zones. 
These results show that the identification of wildfire protection zones is not very 
important to the states because, even among the states having a state law for wildfire 
prevention, only half have actually identified wildfire protection zones.  
A bivariate corellation analysis was conducted on those two variables and the 
Pearson Correlation and Spearman’s Rho correlation values were produced. Spearman’s 
Rho correlation is 0.238 and Pierson Correlation is 0.232. Both show that there is no 
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linear relationship between the two variables. Thus, the bivariate correlation analysis 
supports and further clarifies the pattern observed in the cross tabulation presented in 
table 4.9.  
Table 4.10- Bivariate correlation analysis between state-level activity and identification  










1.000 0.232  
Pearson 




















1.000 0.238  
Spearman’s 




















Table 4.11- Bivariate correlation analysis between state-level activity (variable #1) and 














State-Level Activity 1.000 -0.181 













State-Level Activity . 0.153  



















State-Level Activity . 0.252  









The bivariate correlation analysis between these two variables gave a Spearman’s 
Rho correlation with a negative value of -0.119, and a Pierson Correlation with a negative 
value of -0.181. The reason for the negative value is that each state was given a 
composite score regarding the amount spent on environment and natural resource 
programs, but the score was inversely proportional with the ranking. Thus, the state with 
the highest score had the lowest ranking. The value of both correlations shows that there 
is no linear relationship between the two variables. 
 
Table 4.12- Bivariate correlation analysis between state-level activity (variable #1) and  







OF % STATE GROSS 
PRODUCT 









 Natural Resources 








. 0.164  
Sig. (1-tailed) 
Natural Resources 








1.000 0.231  
Spearman’s 
Rho Natural Resources 








. 0.094  
Sig.(1-tailed) 
Natural Resources 







A bivariate correlation analysis was conducted on those two variables and the 
Pearson Correlation and Spearman’s Rho correlation values were produced. Spearman’s 
Rho correlation is 0.231 and Pierson Correlation is 0.173. Both show that there is no 
linear relationship between the two variables. 
Table 4.13- Bivariate correlation analysis between state-level activity (variable #1) and 









1.000 0.114  
Pearson 





















1.000 -0.042  
Spearman’s 

















A bivariate correlation analysis was conducted on those two variables and the 
Pearson Correlation and Spearman’s Rho correlation values were produced. Spearman’s 
Rho correlation is -0.042 and Pierson Correlation is 0.114. Both show that there is no 
linear relationship between the two variables.  
Table 4.14- Cross tabulation between state-level activity (variable #1) and public 
                   education / state’s assistance to counties, localities, communities or fire 
                   districts (variable #3) 
 PUBLIC EDUCATION 
ASSISTANCE 




NO POLICY 0 8 8 
SOME POLICY  0 3 3 
STATE 
LEVEL 
ACTIVITY STATE LAW 0 23 23 
TOTAL 0 34 34 
 
From this table it is evident that: 
o Eight of eight states that have no formal policy (100%) have provided public 
education assistance to counties, localities, communities or fire districts.  
o Three of three states that reported some policy activity (100%) have provided 




o Twenty-three of twenty-three states that adopted a state law (100%) have 
provided public education assistance to counties, localities, communities or 
fire districts. 
These results show that all thirty four states believe that public education is a 
major factor in reducing the risk of wildfire, and they are willing to spend a lot of money 
to educate the counties, localities and communities on fire prevention. 
A bivariate correlation analysis was conducted on those two variables and the 
Pearson Correlation and Spearman’s Rho correlation values couldn’t be produced 
because of the fact that all thirty fours states have public education and there is no 
correlation among the variables.  
Table 4.15- Bivariate correlation analysis between state level activity and public  









1.000 .  
Pearson 
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Table 4.16- Cross tabulation between state-level activity (variable #1) and 
                    technological assistance / state’s assistance to counties, localities,   








NO POLICY 2 6 8 
SOME POLICY  1 2 3 
STATE 
LEVEL 
ACTIVITY STATE LAW 3 20 23 
TOTAL 6 28 34 
 
From this table it is evident that: 
o Six of eight states that have no formal policy (75%) have provided 
technological assistance to counties, localities, communities or fire districts.  
o Two of three states that have reported some policy activity (66.6%) have 
provided technological assistance to counties, localities, communities or fire 
districts.  
o Twenty of twenty-three states that adopted state law (86.9%) have provided 
technological assistance to counties, localities, communities or fire districts. 
These results show that technologically assisting communities, localities and 
counties is also a major factor in reducing the risk of wildfire. Only six states of the thirty 
four do not provide technological assistance. 
Table 4.17- Bivariate correlation analysis between state-level activity and technological  



















































A bivariate corellation analysis was conducted on those two variables and the 
Pearson Correlation and Spearman’s Rho correlation values were produced. Spearman’s 
Rho correlation is 0.162 and Pierson Correlation is 0.137. Both show that there is no 
linear relationship between the two variables. Thus, the bivariate correlation analysis 
supports and further clarifies the pattern observed in the cross tabulation presented in 
table 4.16.  
Table 4.18- Cross tabulation between state-level activity (variable #1) and coordination  
                   of emergency response / state’s assistance to counties, localities,  
                   communities or fire districts (variable #5) 
 COORDINATION OF 
EMERGENCY 
REPSONSE 




NO POLICY 2 6 8 
SOME POLICY  1 2 3 
STATE 
LEVEL 
ACTIVITY STATE LAW 4 19 23 
TOTAL 7 27 34 
 
From this table it is evident that: 
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o Six of eight states that have no formal policy (75%) have provided assistance 
in terms of coordination of emergency response to counties, localities, 
communities or fire districts.  
o Two of three states that have reported some policy activity (66.6%) have 
provided assistance in terms of coordination of emergency response to 
counties, localities, communities or fire districts.  
o Nineteen of twenty-three states that adopted state law (82.6%) have provided 
assistance in terms of coordination of emergency response to counties, 
localities, communities or fire districts. 
These results show that coordination of emergency response to communities, 
localities and counties is also a major factor in reducing the risk of wildfire. Only seven 
states of the thirty four do not provide this type of assistance 
A bivariate corellation analysis was conducted on those two variables and the 
Pearson Correlation and Spearman’s Rho correlation values were produced. Spearman’s 
Rho correlation is 0.104 and Pierson Correlation is 0.084. Both show that there is no 
linear relationship between the two variables. Thus, the bivariate correlation analysis 
supports and further clarifies the pattern observed in the cross tabulation presented in 
table 4.18. 
Table 4.19- Bivariate correlation analysis between state-level activity and coordination of  
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1.000 0.104  
Spearman’s 



















Table 4.20- Cross tabulation between state-level activity (variable #1) and model  
                   ordinance / State’s assistance to counties, localities, communities or fire  
                   districts (variable #6) 
 MODEL ORDINANCE 
NO YES  
 
TOTAL 
NO POLICY 5 3 8 
SOME POLICY  1 2 3 
STATE 
LEVEL 
ACTIVITY STATE LAW 11 12 23 
TOTAL 17 17 34 
 
From this table it is evident that: 
o Three of eight states that have no formal policy (37.5%) have provided 
assistance in terms of model ordinance to counties, localities, communities or 
fire districts.  
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o Two of three states that have reported some policy activity (66.6%) have 
provided assistance in terms of model ordinance to counties, localities, 
communities or fire districts.  
o Twelve of twenty-three states that adopted state law (52.1%) have provided 
assistance in terms model ordinance to counties, localities, communities or 
fire districts. 
These results show that seventeen states, half the sample size, use a model 
ordinance as a way of assisting their counties, localities and communities. Half the states 
that have a state law provide a model ordinance. It is clear that a model ordinance is 
considered to be the kind of major assistance that states would like to provide. 
 A bivariate corellation analysis was conducted on those two variables and the 
Pearson Correlation and Spearman’s Rho correlation values were produced. Spearman’s 
Rho correlation is 0.087 and Pierson Correlation is 0.117. Both show that there is no 
linear relationship between the two variables. Thus, the bivariate correlation analysis 
supports and further clarifies the pattern observed in the cross tabulation presented in 
table 4.20. 
Table 4.21- Bivariate correlation analysis between state-level activity and model 
                   ordinance  
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1.000 0.087  
Spearman’s 





















CHAPTER 5. FINDINGS 
The analysis of the data has provided enough information to meet the study 
objectives. The data analysis enabled us to gain firm answers for the following research 
questions: 
1. What is the level of development of state policies to reduce the risk from wildfire? 
As shown in table 3.2 in the data and methods section, twenty-three of thirty-four 
states, 67.6%, have a state law, which is the highest development of state policy in 
reducing the risk from wildfire. There are eight states, 23.5%, that have no policy to 
reduce the risk from wildfire. These states are Arkansas, Delaware, Hawaii, Kansas, 
Kentucky, Maryland, Texas, and Virginia. The State Foresters of these states gave the 
following explanations to justify why their state has no policy: 
• Delaware: “We have a very little danger of a major wildfire in Delaware as we are a 
small state, with virtually no topography and only about 30% of the state is forested. 
The local fire companies are responsible for initial response to wildfires; we (DE 
Forest Service) only respond to wildfires when requested by the local fire company. 
The only areas were we believe there is a chance of major wildfires, are in our 
marshes along our coast as these areas have high concentrations of phragmites. We 
are now working with the U.S. Fish & Wildlife Service (they have two Wildlife 
Refuges along the coast) and local communities to reduce the risk of wildfire by 
reducing the phragmites. We will also initiate the Firewise program in 2003 to 




• Kansas: “The State of Kansas does have authority to place the entire state in a “No 
Burn” state. It also has statutes on developing fire districts, but policy is left up to 
individual counties” 
• Kentucky: “Kentucky state statutes require the division to fight wildland fires on 
private and state-owned lands. However, the statutes do not give us the authority to 
enter privately owned land for fuels and reduction activities. Over 93% of Kentucky’s 
forested lands are privately owned. We could assist private landowners with fuels 
reduction, but we do not have an official program for these activities. For now, we 
must rely on education efforts to alert landowners in the interface area to the dangers 
of wildland fires.” 
From these comments it is clear that each state evaluates the risk of wildfires in 
the wildland-urban interface differently. Topography and ownership of the forested lands 
are among the factors that appear to affect policy development among the states.  
Additionally, the following table indicates the rankings of states regarding their 
development of state policies to reduce wildfire risk: 
Table 5.1- State rankings regarding the level of development of state policies to reduce  
                  wildfire risk 
STATE  STATE  STATE  
ALABAMA 3 NEW HAMPSHIRE 3 RHODE ISLAND 2 
CALIFORNIA 3 NORTH DAKOTA 3 WASHINGTON 2 
COLORADO 3 OHIO 3 ARKANSAS 0 
CONNECTICUT 3 OKLAHOMA 3 DELAWARE 0 
GEORGIA 3 OREGON 3 HAWAII 0 
IDAHO 3 SOUTH CAROLINA 3 KANSAS 0 
LOUISIANA 3 TENNESSEE 3 KENTUCKY 0 
MAINE 3 UTAH 3 MARYLAND 0 
MICHIGAN 3 WEST VIRGINIA 3 TEXAS 0 
MINNESOTA 3 WISCONSIN 3 VIRGINIA 0 
MISSISSIPPI 3 WYOMING 3   
MONTANA 3 PENNSYLVANIA 2   
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States with a value of three have a state law in place; states with a value of 2 have 
some policy activity; states with value of 0 no policy. Some states that have a state law or 
some policy activity, might also have a policy under development (table 5.1). However, it 
is worth noting that the states do not have only a policy under development. 
2. Which states have the most advanced or well-developed policies for wildfire risk 
reduction? 
As mentioned in the data and methods section, each state was given a value per 
question in the survey. To find which states have the most advanced or well-developed 
state-level policies the score for each state was added and a total value was calculated. 
The values of the two last questions of the survey that dealt with the past fire history of a 
state and the level of fire service that fought the fire were not added to the final score 
because even though as questions they play a major role in developing a policy, their 
score does not help to indicate whether a state has a better policy than the other.  
Table 5.2- States’ overall policy ranking 
RANK STATE RANK STATE RANK STATE 




MINNESOTA LOUISIANA 9 MISSISSIPPI 








IDAHO 6 OHIO KANSAS 






UTAH OKLAHOMA 11 ARKANSAS 





TEXAS 13 DELAWARE 
WISCONSIN CONNECTICUT    
4 WYOMING 
 






Table 5.3- States’ overall policy score and ranking  
STATE SCORE RANKING 
ALABAMA 7 10 
ARKANSAS 6 11 
CALIFORNIA 16 1 
COLORADO 16 1 
CONNECTICUT 9 8 
DELAWARE 2 13 
GEORGIA 12 5 
HAWAII 7 10 
IDAHO 15 2 
KANSAS 7 10 
KENTUCKY 5 12 
LOUISIANA 12 5 
MAINE 9 8 
MARYLAND 7 10 
MICHIGAN 15 2 
MINNESOTA 16 1 
MISSISSIPPI 8 9 
MONTANA 14 3 
NEW HAMPSHIRE 13 4 
NORTH DAKOTA 10 7 
OHIO 11 6 
OKLAHOMA 10 7 
OREGON 16 1 
PENNSYLVANIA 10 7 
RHODE ISLAND 9 8 
SOUTH CAROLINA 16 1 
TENNESSEE 9 8 
TEXAS 10 7 
UTAH 15 2 
VIRGINIA 12 5 
WASHINGTON 12 5 
WEST VIRGINIA 14 3 
WISCONSIN 13 4 





As shown from the tables 5.2 and 5.3, California, Colorado, Minnesota, Oregon, 
and South Carolina have the most advanced or well-developed state level policies among 
the thirty four states. 
3. What factors may influence a state to develop and implement a state level policy for 
wildfire protection? 
The factors from this data that may influence a state to develop and implement a 
state policy for wildfire prevention were identified by the author as: 
• Fire history of a state 
• Spending on environmental and natural resource programs 
• Natural resources as percent of state gross product (GSP) 
• “Green policy” score 
A bivariate correlation analysis was run for the above variables and the state-level 
activity variable. The following Spearman’s Rho correlation coefficient values were 
generated: 
Table 5.4- Spearman’s Rho on factors that influence states to develop and implement a  
                  policy for wildfire prevention 
VARIABLES SPEARMAN’S RHO  
FIRE HISTORY OF A STATE 0.250 
SPENDING ON ENVIRONMENTAL AND 
NATURAL RESOURCE PROGRAMS 
-0.119 
NATIONAL RESOURCES AS % STATE GROSS 
PRODUCT 
0.094 
GREEN POLICY SCORE -0.042 
 
None of the Spearman’s Rho values were significant. The values show that there 
is no linear relationship among the four variables with respect to the state-level activity 
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variable. Thus state official’s choices in wildfire risk reduction policies do not appear to 
be influenced by any of these contextual factors. 
4. Is a strong state policy a pre-condition for implementing specific program activities 
and strategies for risk mitigation? 
The specific program activities that states use for risk mitigation are: 
• Public education assistance in local and county governments; 
• Technological assistance; 
• Coordination of emergency response; 
• Creation and dissemination of a model ordinance; 
• Identification of areas of high fire risk; 
• Identification of wildfire protection zones, and 
• Identification of areas of state responsibility for wildfire prevention and or 
suppression. 
Running a cross tabulation of all the program activities with the state level policy 
activity variables returned the following results: 
Table 5.5- Cross tabulation between state level activity and program activities 
 STATE LEVEL ACTIVITY 
PROGRAM ACTIVITIES STATE LAW SOME POLICY NO POLICY 








































                                                                                                                         (Table Con’d)
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Identification of Areas of State 
Responsibility for Wildfire 











Based on this table, it is evident that a strong state-level policy is not a pre-
condition for adopting these specific activities for risk mitigation. Almost all the states 
that have no state-level policy are using the specific program activities. Similarly, states 
that have a policy in place are not necessarily using the specific program activities. This 
is an important finding because before the research, the assumption was made that states 
having state-level policies in place for wildfire protection would be the ones that would 










CHAPTER 6. CONCLUSIONS 
My thesis examined the range of state-level policies and government activities to 
reduce risk from wildfire in the wildland urban interface (WUI) areas through out the 
nation. The findings suggest these answers to the main research questions: 
• Each state has its unique way of evaluating the risk of wildfires in the wildland-urban 
interface. Topography and ownership of the forested lands are among factors that 
appear to affect policy development among the states.  
• California, Colorado, Minnesota, Oregon, and South Carolina have the most 
advanced or well-developed state level policies among the thirty four states. 
• The fire history of a state, its spending on environmental and natural resource 
programs, the natural resources as a percent of state gross product (GSP), and its 
green policy score are factors that may influence states to develop and implement  
policies for wildfire prevention. 
• A strong state-level policy is no pre-condition for adjusting specific activities (public 
education assistance, technological assistance, coordination of emergency response, 
creation and dissemination of a model ordinance, identification of areas of high fire 
risk, identification of wildfire protection zones, and identification of areas of state 
responsibility for wildfire prevention and or suppression) for risk mitigation. Almost 
all the states having no state-level policy are using the specific program activities. 
Similarly, states that have a policy in place are not necessarily using the specific 
program activities. 
These findings are important to public policy makers and researchers for several 
reasons. First, the increasing severity of wildland fire raises the cost of fire fighting to 
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prohibitive levels. Therefore, pre-fire risk reduction policies have become more 
important. This research has resulted in a compilation and analysis of pre-fire planning 
policies and strategies that will educate/inform officials.  
In addition, the research has shown that contextual factors, such as fire history 
and level of amount spent on natural resource programs within a state, are not 
significantly associated with a strong policy response. This indicates that decisions 
whether to adopt state-level approaches may not be influenced by those factors 
traditionally thought to affect public policies. Thus, more research needs to be conducted 
in this vital area. 
This research is an important first step in understanding the choices, approaches 
and specific activities undertaken by state decision-makers facing unprecedented threats 
from catastrophic wildland fire. These findings constitute a useful catalog of policy tools 




CHAPTER 7. RECOMMENDATIONS 
This research was conducted as a preliminary step in examining and 
understanding state-level policies for wildfire risk reduction. There has never been an 
examination of how states react on policy issues regarding wildfire risk reduction. This 
master’s thesis is an important first step in understanding the choices, approaches and 
specific activities undertaken by state decision-makers facing unprecedented threats from 
catastrophic wildland fire. Based on what the conclusions were in this research, the 
following steps should be taken in the future in order to have a more complete view on 
how states come up with their policies for wildfire risk reduction: 
• Sent the same survey to the remaining states for completion. In this way the sample 
size will become bigger and the statistical analysis would return different and more 
significant results between the variables. 
• Data for risk measurement should be gathered from the states. Measuring the risk 
may give us a correlation among state-level activity and risk. It would be expected 
that areas with high risk would have the highest state-level activity in terms of policy.  
• In addition to risk measurement, States should provide data with dollar value on what 
is in stake in their areas when a wildfire occurs. Again, it would be expected that 
States with the highest dollar value in stake, would have the highest state-level 
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